The presence of pillows did not affect the time spent with GMs or specific movements or GM-quality. In neurologically normal infants the shoulder pillow with or without pelvic pillow induced an increase in the variation index (p<0.01), whereas in the infants with MND all pillow conditions resulted in a substantial increase of the movement repertoire (p<0.001). Thus, specific postural support promotes variation in motor behaviour of young infants. This is particularly true for infants with MND.
Introduction
Paediatric physical therapists often apply specific postural support in order to improve motor performance of children with developmental disorders (Howle 2002) . Interestingly, this practice is supported by limited evidence on effectiveness and efficacy only (Roxborough 1995 , Washington 2002 ).
The effect of postural support on motor behaviour during infancy has been addressed in a few studies of preterm neonates and some of infants aged 5 to 18 months. Provasi and Lequien (1993) trend. The studies of Rochat and Goubet (1995) and Hopkins and Rönnqvist (2002) , which dealt with typically developing 'non-sitting' infants aged 5 to 6 months, indicated that support in the pelvic region of sitting infants facilitated upper extremity function. However, the study of Washington et al. (2002) on four seated infants with developmental motor disorders aged 9 to 18 months, indicated that specific postural support did improve postural alignment, but had no significant effect on reaching and grasping behaviour. Information on postural support and motor behaviour in infants during the first months after term age is limited to the description of Grenier (1981) that provision of firm support of the neck and trunk in seated neonates may enhance the generation of 'pre-reaching' movements.
The aim of the present, explorative study is to evaluate the effect of specific postural support on motor behaviour of infants aged 1 to 5 months.
We focussed on this age period as it is an age period with a major transition in neural functions (Prechtl 1984) . It includes the last phase of general movements (GMs), i.e., the phase of fidgety GMs which are present between 2 and 4 months post-term (Touwen 1976 , Hadders-Algra 2004 . It also includes the onset of goal directed motility, which emerges around the age of 3 months (Touwen 1976 ). In addition, 3 month is an age of transition in postural development: after the transition spontaneous motor behaviour and reaching movements are more tightly coupled to postural behaviour than prior to the transition (Van der Fits et al 1999, Hedberg et al 2005) . We studied the infants in supine position as this is a position in which young infants spent major part of the day. The specific postural support consisted of the application of a horseshoe formed shoulder pillow, a pelvic pillow or both pillows. Besides typically developing infants, infants with minor neurological dysfunction were studied as we hypothesized that in particular infants with dysfunction would benefit from postural support.
The following questions were addressed: 1. Does the application of supportive pillows affect the time during which the infant exhibits GMs or specific movements? We defined specific movements as movements of specific parts of the body which occur in a specific, recognizable way. 2) Does the application of supportive pillows improve the quality of GMs or 3) the repertoire of specific movements generated by the infant? We also investigated whether a potential pillow effect was affected by the infant's neurological condition. The second and third question reflect that we were not only interested in a quantitative effect of pillow support but also in a qualitative effect. The quality of GMs and the repertoire of specific movements are both parameters of variation indicator in motor behaviour and as such related to a favourable neuromotor development (HaddersAlgra 2000).
Method Participants
Forty healthy full-term infants (16 boys, 24 girls) participated in the study. They were born without pre-and perinatal complications and recruited at the obstetrical department of the University Medical Centre Groningen (UMCG) between April and July 2001. We deliberately recruited at this university hospital as we knew from previous studies that the prevalence of MND in healthy full-term infants born in a university hospital is considerably higher than that in the general Dutch population where a large proportion of infants is born at home 17 . The infants' gestational age at birth varied from 38 to 42 weeks postmenstrual age (median value: 39 week); birth weight from 2800 to 4260 grams (mean: 3562 g; SD: 448 g).
Motor behaviour was recorded at ages of 1, 2, 3, 4 or 5 months. The distribution of the infants across ages is presented in Table I . The parents of the infants gave informed consent and the procedures were approved by the ethics committee of the UMCG. 
Data analysis
Three minutes (180 seconds) of video-recording of spontaneous motility in an active, awake, non-crying behavioural state of each condition were analysed in two ways. The first assessment consisted of an evaluation of the quality of GMs. Four GMs qualities were distinguished:
normal-optimal GMs, normal-suboptimal GMs, mildly abnormal GMs and definitely abnormal GMs (Hadders-Algra 2004). In order to reduce bias of the assessor on preconceived ideas on the effect of pillow support, four condition specific tapes were created on which 3 minutes of spontaneous behaviour of the 40 infants was presented in a random order. The 4 times 40 video-fragments were assessed by two observers (VBdGP and CHBH).
Agreement was high: Cohen's kappa was 0.91. In case of disagreement a third observer (MHA) was consulted and findings were discussed until consensus was reached.
The second assessment consisted of a detailed quantitative assessment of motor behaviour. This assessment was carried out with help of The Observer 5.0' (Noldus, Wageningen, the Netherlands), a computer application especially designed for behavioural observation (assessors:
VBdGP and LV). The Noldus Observer software is a tool for collecting and analysing observational data. It allows the construction of a framework of behaviours, data collection according to the framework, on the basis of which a descriptive and quantitative analysis of the data can be performed.
Behaviour can be analysed on a frame by frame basis with a temporal resolution of up to 0.04 seconds. The program allows -amongst othersfor the quantification of duration, frequency and serial order of defined behaviour. In the present study we focussed on the occurrence of GMs and specific movements. Specific movements were defined as movements of specific parts of the body which occur in a specific, recognizable way.
Selection of these movements was largely based on Hadders-Algra et al (1992) and Hopkins and Prechtl (1984) . For definitions of the various specific movements see Table II . Specific movements were only scored if they lasted 0.5 second. A GM was scored when various parts of the body moved arbitrarily, i.e., the movements could not be categorized into one of the predefined specific movements. The onset and end of each movement (first and final frame of the movement) were scored. Interobserver agreement on the classification of the various movements of a random sample of 20 of the 40 video's was high: Cohen's kappa was 0.98. In case of disagreement findings were discussed until consensus was reached.
Data processing
The first movement parameters derived from the Observer data were the time spent on various movements, i.e., time spent on GMs and on specific movements of the arms and specific movements of the legs. The second parameter was the frequency of occurrence of various movements.
The frequency represents the total number of movements seen within the video clip interval of 180 seconds, counting the same movements as a separate value each time. Third, a variation index was calculated. The variation index refers to how many different movements among the list in Table II were observed in a specific condition. Due to the fact that some of the twenty movements listed in Table II could be performed with a right limb, a left limb or both limbs, the maximum score of the variation index was 52. 
Results

Neurological condition
Fifteen infants showed mild abnormalities at the neurological examination, the remaining 25 had a normal neurological condition. The mild abnormalities varied from a mild hypotonia (n=2), a mild hypertonia (n=2), a mild hyperexcitability (n=4), a mild hemisyndrome (n=4) to a mild visuo-motor deficit (n=3). GM-assessment in the standard condition revealed that 5 infants had mildly abnormal GMs, 16 normal-suboptimal
GMs and 8 normal-optimal GMs. Eleven infants, four aged 4 months and seven aged 5 months, did no longer show GMs when put into supine. For the analysis of the effect of one or two pillows two groups were formed: the neurologically normal group, which consisted of infants with a normal neurological condition and normal GMs (n=20) and a group of infants with minor neurological dysfunction (MND), which consisted of infants who had a mildly abnormal neurological condition and/or mildly abnormal GMs (n=20 ; Table I ). Only three infants showed the combination of a mildly abnormal neurological condition and mildly abnormal GMs, the other 17 had mild dysfunction in only one of the two assessments. Gestational age at birth, birth weight, gender and age at assessment of the neurologically normal infants and the infants with MND did not show a statistically significant difference.
Occurrence of specific movements
Before addressing the effect of pillow support on motor behaviour
we assessed the effect of age on the frequency of specific movements in the standard condition. The frequency of specific movements increased with increasing age, in particular from 3 months onwards. The increase of specific movements at 3 months of age was present both in the group of neurologically normal infants (Mann-Whitney U: 1-2 months versus 3-5 months: p < 0.001) and in the group of infants with MND (Mann-Whitney U:
1-2 months versus 3-5 months: p=0.001; Fig 2) .
Effect of pillow support on motor behaviour
The presence of one or two pillows did not affect the time spent on GMs or on specific movements (Table III) nor did it affect the quality of GMs (Table IV) . However, the frequency of occurrence of specific movements and the variation index was affected by pillow condition (Fig. 3) . In the neurologically normal group the presence of pillows did not affect the frequency of occurrence of specific movements, but it affected the variation index to some extent. In the presence of a pelvic pillow with or without a shoulder pillow the variation index was higher than in the standard condition without pillows (p < 0.01). In the infants with MND the presence of supporting pillows affected both the frequency of specific movements and the variation index. In the presence of a shoulder pillow or a pelvic pillow infants with MND produced more specific movements than in the standard condition (p < 0.01). In infants with MND all three conditions with pillow support were associated with a significant increase of the variation index (p < 0.001). Mann-Whitney U Test *** p < 0.001, ** p = 0.004 The pillows affected motor behaviour of neurologically normal infants less. The limited pillow effect in this group probably is a ceiling effect: if you already show variable motor behaviour it is difficult to become more variable. However, the recent study of Majnemer and Barr (2005) which reported a positive association between exposure to 'tummy time'
while awake and level of gross motor development in healthy infants, suggests that also typically developing infants may benefit from specific positioning.
The finding that specific pillow support did not affect GM quality but did affect the frequency and repertoire of specific movements, suggests that specific pillow support may facilitate motor behaviour first after the major neural transformation occurring at the age of 3 months (Prechtl 1984 ). The age of 3 months is the age at which specific movements become a prominent part of motor behaviour (Prechtl 1984 The present study indicates that pillow-support in supine position enhances variation in concurrent motor behaviour in infants with MND.
Whether the effect of pillow support is also present in infants with clear neurological dysfunction and -even more important -whether daily application of pillow support would result in a more favourable neuromotor development, are pressing questions for future research.
Concluding remarks
The present study indicates that specific postural support promotes variation in motor behaviour of young infants. This is particularly true for variation in specific movements -which become a prominent part of the motor repertoire from 3 months onwards -in infants with MND. Further research is needed to evaluate whether the effect of specific pillow support also occurs in infants with clear cut neurological dysfunction.
